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-3-丙酮酸（IPA）合成途径的第一步：由生长素合成前体 L-色氨酸形成 IPA 的反
应。植物可以通过吲哚丙酮酸途径合成 IAA，揭示了植物在接受遮荫信号后，可
通过 TAA1 迅速提高 IAA 的合成速度，增加 IAA 的含量，从而快速诱导 IAA 应
答基因的表达和下游效应基因的作用。 
TAA1 表达在特定的组织器官中，其表达随发育阶段的不同而改变。研究目
的是通过分离、鉴定 TAA1 启动子中参与 TAA1 表达调控的顺式元件和反式作
用因子来研究 TAA1 的组织特异性表达与其功能的关系。研究期间，我们主要进
行了 TAA1 启动子的分析，构建了一系列 TAA1 启动子的缺失突变质粒并对其
相应的转基因植物进行了初步的分析。初步结果显示： 
1.TAA1 的表达受光调控，在遮荫条件下，TAA1 的表达量会下调 
2.在起始密码子上游-1556- -1054bp 区（P1 区）含有决定其叶片、花器官的特异
性表达以及对遮荫信号的应答的顺式元件，目前我们正在进一步确定其中的顺式
调控元件所在的位置 








































As an important plant hormone, auxin is involved in nearly every aspect of plant 
growth and development such as cell growth and division, organ patterning and 
response to external stimuli. It is generally accepted that the proper distribution of 
auxin is critical for cell differentiation and organ formation. TAA1 is a newly 
discovered indole-3-acetic acid (IAA) biosynthetic enzyme. It catylyzes the formation 
of Indole pyruvic acid (IPA) from L-tryptophan, which is the first step of  
IPA-dependent IAA biosynthetic pathway. After receiving shade light with lowR:FR 
ratio, plant can increase IAA level through TAA1-mediated IAA biosynthesis 
pathway, which then lead to rapid induction of IAA responsive gene expression and 
downstream gene response. 
TAA1 is found to be expressed at specific tissues and more importantly, its 
expression pattern changes dynamically along with plant development.  We propose 
to investigate the relationship between the tissue-specific expression pattern of TAA1 
and its function by first identifing regulatory cis-elements in TAA1 promoter and its 
corresponding binding protein. During the research, we did computer analysis of 
TAA1 promoter, generated a seires of reporter constructs with truncated TAA1 
promoters, and analyzed the expression patterns of the reporter gene in the 
corresponding transgenic plants. Our preliminary results indicated that： 
1. TAA1’s expression is light dependent. Under lowR:FR, TAA1’s expression is 
decreased 
2. A -1556- -1054bp upstream region of the start codon is required for the cotyledon, 
flower specific expression of TAA1 and is essential for the response to shade light. 
We are currently working on to further narrow down the cis-regulatory element. 
3. The expression of TAA1 in root is regulated by the second intron under Wc light 
4. In dark, the expression of TAA1 in apical hook and the hypocotyl is also regulated 
by the second intron 
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primordium cDNA library for the preliminary selection. Although TAA1 can express 
in flower primordium, we didn’t get the positive clone. We think the most possible 
reason is the decrease in number of the genes included in cDNA library after 
amplification. According to the microarray result, we found the TAA1 expression is  
elevated in agl94, agl65, agl65/66 mutants and decreased in agl66, arf6, arf8 mutants. 
All of the above-mentioned genes have transcriptional activity, thus, we expressed 
these proteins expression in bacterial and will test if they can directly bind to TAA1 
promoter through gel mobility shift assay. 
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 植物体内至少存在 4 种不同的光受体系统: 1)光敏色素(phytochrome), 感
受红光和远红光区域的光; 2)隐花色素(cryptochrome),又称 UV-A/蓝光受体, 













第一章    前言 
6  





















此 PHYB 是调节避荫反应的重要负调控因子。phyD, phyE 的单基因突变体并没有





1.2.3 光敏色素的结构   
 
（Eva Kevei, Eberhard Schafer and Ferenc Nagy 2007） 
图 1 拟南芥光敏色素的结构 
 Figure1 Schematic illustration of phytochrome’s structure 
(CHR,chromophore; BLD, bilin lyase domain; PHY, phytochrome domain; DIM, 
dimerization domain; HKRD, histidine-kinase-related domain; PAS, PER/ARNT/Sim 
domain, a motif, typified by the Drosophila melanogaster clock protein PER, the 
mammalian aromatic hydrocarbon receptor nuclear transporter ARNT, and the 



















个分子量为 125kDa 多肽组成的二聚体：N 端结构域为感光区，后胆色素裂解酶
亚结构域（BLD）负责与发色团（CHR）相连，PHY 可以调控 Pfr 形式构象的稳定










件下 phyA - phyE 都位于胞质溶胶中。光照条件下,光敏色素由 Pr 形式转变为
Pfr 形式,核定位序列暴露出来, Pfr 就进入细胞核内, Pfr 和某些物质（X）反
应生成 Pfr·X 复合物，经过一系列信号放大和转化，在那里发挥调控基因表达










敏色素快速调控的基因称为 PAR 基因(PHYTOCHROME RAPIDLY REGULATED GENE）。



































图 2  光调控生长素 IAA 的合成(Karen J. Halliday 2009) 
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TAA1 是生长素 IPA 合成途径中的一个关键酶，它能催化色氨酸到吲哚-3-丙
酮酸的反应。YUCCA 能编码黄素单加氧酶，是色氨酸依赖的生长素合成途径过程
中的一个限速酶，过表达 YUCCA 的 yuc1D 植株中游离的生长素的量会增加。
SUR2(RED1/ATR4)能编码细胞色素 P450 单加氧酶 CYP83B1，它能够调节 IAA 和 IG
（Indole Glucosinolate,吲哚葡糖异硫氰酸盐）之间的平衡，sur2 突变体中由













有着很大的影响（如图 2）。在低红光：远红光条件下， SUR2 的活性被抑制， TAA1
被激活从而使生长素的水平升高。因此光照对生长素的合成起着重要的调节作
用。 




合成 IAA，揭示了植物在接受遮荫信号后，可通过 TAA1 迅速提高 IAA 的合成速
度，增加 IAA 的含量，从而快速诱导 IAA 应答基因的表达和下游效应基因的作用。 
sav3 突变体（shade avoidance mutant）含有 taa1 突变，我们一共获得了
三种不同形式的突变 sav3-1,sav3-2,sav3-3。sav3 突变体在白光下与野生型的
表型相似，在暗中也没有异常表型，并且其去黄化反应正常，但在遮荫条件下，
sav3 系列突变体缺少某些避荫反应，如图 3 所示，其下胚轴明显比野生型拟南
芥要短，而且叶片的面积也比野生型要大等。因此我们认为 sav3 突变体中所缺
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